The potential for application of ICT in the agro-sector is high. The new tools and techniques are evolving and the implications of that are clearly visible at the global scale. But the level of penetration of ICT is very low in India since the rural masses are not aware of the new technological innovations. The private initiative taken by Tata Chemicals Ltd started with an objective of providing the farmers with infrastructure support, operational supports, coordination and control of farming activities, and strategic support. Tata kisan Kendra has been replicated successfully in states of Uttar Pradesh, Haryana and Punjab. The project has generated learning experiences such as customization of the project for the rural users, implementation in a phased manner and community learning. The project is scalable and replicable, which Tata Chemical Ltd is keenly look forward to. It has also managed to look into the economic and cultural sensitivities.
Introduction
India traditionally is an agrarian economy, where nearly 40% of the country's GDP comes from the agriculture sector and its other allied sectors. Most of the farmers employed in this sector are poor as the income is highly seasonal and depends on the climatic conditions. Lately, the farmers from across the country are resorting to the use of Information Communication Technology for increasing their productivity and the revenues. The scope of ICT for the helping the rural farmers has increased, the farmers have become aware of the benefits that they will derive from use of ICT tools, also the private initiatives taken by large business houses such as Tata and ITC have helped in increasing the penetration of ICT to the grass-root levels.
Tata Kisan Kendra (TKK) was the initiative taken on the same lines to help the farmers to improve that quality of life of the farmers [1] . Tata Chemicals Ltd started TKK with a credo to:
"To provide the farmer with a package of inputs and services for optimum utilization of balanced primary nutrients; plant protection chemicals; water; seeds; post-harvest services; and to develop a genuine partnership with the farmer" TKK today is operating in three states, namely: Uttar Pradesh, Haryana and Punjab. It is active in providing the sophisticated modern technology to the small farmers and making them harness the gain from ICT. This case study identifies the factors contributing to the success of the agro-centers and assess the impact of Tata Kisan Kendra on the rural farmers [2] . 'Tata Kisan Kendras' are rural centres through which farmers can access the information through an ICT platform that Tata chemicals Ltd has designed and implemented. It also provides lessons on how other corporate houses can learn from the experience of Tata Chemicals and replicate it in the other parts of the country.
Overview of Tata Chemicals
Established in 1939, Tata Chemicals Limited (TCL) is one of India's leading manufacturers of inorganic chemicals and fertilizers [3] . It is a part of the Rs 521000 million (US$ 11 billion) Tata group. The company owns and operates the largest and most integrated inorganic chemical complex in the country. It also runs a fertilizer project that has won many awards for energy conservation, productivity and safety. The chemical complex is in Mithapur, Gujarat, and the fertilizer division is located in Babrala, Uttar Pradesh.
Tata Chemicals is today widely acknowledged as a leader that sets the technological standard in the chemicals and fertilizer industries. It has a turnover of Rs 1707o million (2002-03), employs over 3,000 people. TCL started out by setting up a chemicals plant at Mithapur in the Okhamandal district of Gujarat state on the west coast of India. The plant has since grown into a chemicals behemoth with an installed capacity of 8,75,000 tonnes of soda ash per annum, about 42 per cent of the country's capacity. That makes the company one of the largest producers of synthetic soda ash in the world.
Tata Chemicals has a broad portfolio consisting of Soda Ash, Gypsum, Soda Bicarbonate, Salt, Bromine, Urea and Cement. Tata Chemicals enjoys a market share of about 38 per cent in its principal product, soda ash. The total production of soda ash alone accounts for 8,00,000 tonnes per annum (tpa). In addition to this, the company's chemicals complex in Mithapur produces 3,50,000 tpa of vacuum-evaporated salt, 33,000 tpa of caustic soda and 180 tpa of bromine and bromine-based compounds. The company has achieved this by attaining 100 per cent self-sufficiency in major raw materials, energy and water requirements.
In the area of fertilizers, Tata Chemicals has the distinction of setting up the first urea plant in the country with a 'dual feedstock facility' -natural gas or naphtha, or a combination of both. Listed below are the categories of products that the company produces from Mithapur and its fertilizer division in Babrala. 
Overview of Tata Kisan Kendra (TKK)
TKK
Project Idea and Initiation
Tata Chemicals with the objective of providing the farmers high quality services, providing them with healthier crops, higher yields and enhanced incomes mooted the idea to use high-end technology to achieve its ultimate goal of "Improving the quality of Life of the farmers". TKK introduced the concept of precision farming, with an idea to catapult the rural India from the age of bullock cart into the new age of satellites and information technology. The concept involved designing and implementing an ICT platform through which the farmers could access markets, access information and access expertise. The value addition comes through the use of GIS, along with other on-line services, specially designed to meet of the farmers needs. The GIS technology helps the farmer to adapt quickly to the changing conditions in the soil and climate. The GIS methodology is explained subsequently in the case. This precision farming project leverages on modern satellite and information technology to serve the needs of the Indian farmers. The operation involves combining satellite maps, census data, socio-economic and other data collected within the GIS. The aim was to create a value-added agricultural database [4] .
Project Conceptualization
The Precision Farming project was conceptualized by TKK to provide end-to-end solutions to the farmers. Practices that integrate the TKK are shown in 
Total Solutions to farmers
The agricultural productivity is low in many states. The objective of this project has been to provide a platform that can provide support services and value added services to farmers. includes census data, revenue data, socio-economic surveys, satellite imagery, soil-mapping data and market studies. The satellite mapping helps the vendor organization and the farmers to achieve the objectives such as:
Access
-Speed for the conducting the ground surveillance than that done by the airplane and also the comprehensiveness of the surveillance -Accuracy attained through satellite mapping is more than the traditional processes -Flexibility in adapting to the changing ownership patterns, climate and soil changes -Remote-sensing ability is the latest advancement in satellite mapping
The Tata Kisan Kendra (TKK) network has collected census data for the districts in which they operate. This information is combined with the spatial data generated by the GIS facility and correlated with socio-economic information such as the name of the owner of a plot of land, the crop grown on it, the number of members in the family, the family's level of education, its annual income, and so on.
Both raw and processed data is fed into the GIS, which then becomes the basis for providing quality decision support for the agronomy services offered by the TKKs. The agronomist at the Kendra uses analyzed information on topography, soils, climate, hydrology, cropping systems and crop suitability to advise farmers on which crops to grow, crop management, market trends, what kind of fertilizers to use and how much, etc. The goal is to maximize the yield from a farmer's land holding, and thereby improve his socioeconomic standing.
Collecting and converting the data from various sources into useful information is a complex, time-consuming task, as the GIS pilot project conducted in Uttar Pradesh state revealed:
-Revenue map information was collected by tracing maps and copying data relating to farm sizes and land ownership. This information was then converted into digital data by digitization of maps and data entry of socio-economic data.
-Other spatial data was collected through satellite imagery. Tata Chemicals purchased and used satellite pictures of the area from the National Remote Sensing Agency,
Hyderabad.
-These images were then sent to the Indian Resources Information and Management Technologies for processing and classification.
-Next came ' ground-truthing', which means validating the satellite images on the ground, finding out, for instance, whether the wheat growing area indicated in the map actually grows wheat. Similarly colored codes in the maps would indicate similarities in vegetation, soil content, etc.
In a figurative way, the GIS software works by superimposing layers of data in digitized maps with information about the administrative, socio-economic and physical set-up. The source of these maps also includes data from satellite image processing.
When the data-building exercise for the precision-farming project is completed, it will reduce the complex task of selecting, mapping and testing land holdings in the command area of the TKKs to a few clicks of the mouse. The satellite mapping process is shown below:
The initial screen of the GIS Software shows the view of the entire state, as shown in Fig.   3 , here the user gets the choice of selecting the location he wants to select from the state.
Uttar Pradesh is one of the three states where such GIS mapping is introduced by Tata Chemicals, the other two states are Haryana and Punjab. The ICT platform helps in integrating all the information of a farm. The ICT platform helps in providing total solutions to farmers. The model has been tested and validated.
Benefits to the Farmers
The farmers from the states of Uttar Pradesh, Punjab and Haryana have benefited in multiple ways. TKK has been pivotal in providing value-added services to these farmers, which has helped in uplifting these farmers and improving their quality of living 
Replicating the Experience
Tata Chemicals has been proactive in replicating its success of TKK in other states. The pilot phase showed that the concept is working well. More and more areas are being covered subsequently. Currently the TKK's network is spread in three states viz. Uttar Pradesh, Haryana and Punjab. It is trying to increase the reach of the network to the deeper villages and enhancing the services offered to the farmers. GIS is playing a vital role in assessing the soil patterns, fertility and cultivable land; TKK is actively trying to widen the scope and reach of the GIS facility to other centers and untapped areas. Currently there are 11
mother TKKs and about 300 franchisee TKKs. Tata Chemicals is actively looking to setup 40 mother TKKs and 800 franchisees, to look after the needs of 48,000 villages in the three states. The characteristics of the current network of TKK are shown in Table 1 . 
Conclusion
The scope of using ICT for the agricultural sector is high. Given the current scenario the penetration of the latest tools provided by ICT is very low in India, but the private initiatives taken by the private sector players such as Tata and ITC have been pivotal in increasing the awareness of ICT to the rural masses. Groups like Tata and ITC have been concentrating on the agriculture to foster the socio-economic growth of the rural masses and also to sustain their own in the future as in India, 40% of the GDP is still derived from the agro-sector.
Tata Chemicals, the Tata Group company embarked upon the ICT initiative viz. Tata Kisan Kendra to provide:
• infrastructure support The crucial aspect of ICT in rural areas is that the contact person should develop working relationship and trust at the grass root level.
Designing ICT platforms for agricultural systems have to be done very systematically [6] .
Relationships have to be developed with the users and platform holders. The executives dealing with farmers need to be sensitive about the socio economic and cultural sensititives.
